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a Traffic Jam in Central Business Area

Concepts of Establishing UFCC

o Motivations

o Large enterprises can invest own consolidation centers and
fleets to save their costs and enhance their efficiency, while small
and individual retailers are difficult to compete with them.

o By establishing urban freight consolidation centers (UFCCs),
small companies can both achieve efficiency and reduce
environmental impacts.

o ldeas

o UFCCs are located in suburban areas.

o All freight should be consolidated by UFCCs before entering
city center areas.

o Extra time and operation costs are incurred at UFCCs. So their
operation efficiency is important.

Successful Cases of UFCCs

Centre Features Benefits
Bristol * Near ramp, I | km away 75% fewer journeys to site
Consolidation from its service area -
Centre UK « Funded by the government | €O reduced by 75%

, * Receive goods all day then Delivery accuracy more than
ship by DHL Exel (Supply 4 4
. doubled
Chain)
Meadowhall * Initially operated by Exel Reduce retailers’ inventory space
Consolidation Logistics, later shifted to
Centre, UK Clipper Secure Logistics

Private funded/ Profitable

Kassel Consolidation
Centre, Germany

Developed by private
companies

* Subsidized by the

government

Reduce 60% of truck mileages

Reduce 13% truck shipping trips

(Brown et al. 2005)

Centre Features Benefits

La Rochelle Serve 1300 enterprises Reduce 61% of truck mileages

Process 30% of goods to the
city center

Subsidized by the
government

Consolidation

Better traffic, parking and
Centre, France P e

environment

Cargo Centre Graz,

Key Success Factors for UFCC

o Delivery frequency must satisfy participants’

needs.

O Most cases are initiated by the government.

o Subsidies are helpful.

Austria

First freight village in Austria | Reduce 56% of truck mileages

Developed by Public Private
Partnership model

o Appropriate vehicle types to reduce mileages
and emissions.

B Appropriate location to reduce travel time.
o Great operation efficiency!!




LiEas

Research Purpose

o Purpose: minimizing the

. . ﬁ'.‘ﬁ
processing time or total . ¥ ﬁ ﬁ
time in a UFCC. ) E; . v

o Totélécime (cycle time) in a A B
' f[E M

a  Wait time before unloading

o Transfer (travel) time —
a  Unloading and loading time w Shipping
o Wait time in outbound trailers -
. . Receiving
o Total time reducing

strategies: EE[ Eﬁ

o Reducing wait time in
outbound trucks

o Reducing wait time in
waiting area

Simulation Model Setup

o A UFCC with 4 receiving doors
and 4 outgoing doors.

a A survey of replenishment
demands for |17 stores was
made in terms of truck arrivals
and cargo arrivals. And we
amplified the demands to
represent the demands of the 4
shopping areas (outgoing
doors).

o The total truck arrivals are
1057, with 42422 packs of

cargo.
8

o Compare three truck scheduling policies
o FCFS: first-come-first-served
o MAFL: maximizing contribution to make outgoing trucks full-loaded
o MIWT: minimizing freight wait time in waiting area

o Each scenario runs for 50 replications; each replication runs
840 simulation minutes (8 am-10 pm).

o Incoming trucks carry with different number of packs of cargo.

Each outgoing truck carries 130 packs of cargo.

o Cargo unloading time (1.5 sec.), identifying time (2.5 sec.) and
uploading time (8 sec.) are counted.

o Measurements

o Cargo waiting time: the average time needed for a pack of
cargo starting from arriving at a UFCC to leaving it from
its outgoing side.

o Truck waiting time: the average time needed for a truck in
the waiting line before unloading.

o Number of outgoing trucks: the average number of trucks
leaving a UFCC in a 840-minute operation period.

o WIP (work-in-process): the average WIP packs of cargo in
every minute.

Simulation Results (overall)

Schedulin /Average Cargo|Average Truck| Number of
Strate iesg Waiting Time | Waiting Time Outgoing WIP
8! (min.) (min.) Trucks
FIFO 61.0674 20.8452 313 366
MAFL 55.5509 17.6514 338 368
MIWT 47.7601 16.1745 325 408

Simulation Results (peak hours)

Schedulin Average Cargo|Average Truck| Number of

Strategi 2 Waiting Time | Waiting Time Outgoing WIP
rategies (min.) (min.) Trucks
FIFO 70.2045 35.0347 180 342
MAFL 63.1453 20.8108 200 344
MIWT 57.9505 21.6799 184 380

Peak hours: 8 am-3 pm
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Conclusions

Compared to delivering freight to each retailer individually,
the UFCC does significantly decrease vehicle mileages and
thus the greenhouse gas emissions. In this study, the original
1057 deliveries were reduced to about 313-338 deliveries
(about 68% reduction).

The cargo transfer time at UFCC is acceptable: between 47-
61 minutes overall,and 57-70 minutes during peak hours.
Both the MAFL and MIWT strategies outperform the FIFO
policy, which means a truck scheduling policy other than FIFO
is necessary.

The MAFL strategy is designed to speed the leaving of
outgoing trucks. Hence its performance on the “number of
outgoing trucks” is the best in our study results.

The MIWT strategy is designed to reduce cargo waiting time.
Hence its performance on the “average cargo waiting time” is
the best in our study results.

If the aim of a UFCC is to emphasize its delivery speed, the
MAFL strategy is recommended. On the other hand, if
transferring cargo ASAP is its focus, then the MIWT is a
better choice.

THANKS FOR YOUR LISTENING.

COMMENTS AND QUESTIONS?
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